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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a dry dye-sensitized 
photoelectric conversion element and a solar cell, having superior 
production suitability, photoelectric conversion characteristics and 
durability using an organic hole transport material which is soluble 
to a solvent. 

SOLUTION: This photoelectric conversion element comprises a 
conductive layer, a layer containing micro particles of 
semiconductor adsorbing a dye, a hole transport layer and a 
counter electrode where the hole transportation layer contains 
olygopyrol having a degree of polymerization of 50 or lower. M^Gh 
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fcig*ifc<z>*3\ fe*©K*liSa-etroT J: ^ U T >v=y~->v%m\v> J: 5 &W«iS«-CSsi£&fT 5 

#ffi¥7-249790-^{C|E*fe$tlT^5 J; 5 tcAPiUlflft LT *U\ * fcfi*©K«*£tf|;k$-8:;5fc«\ D^ffftc 

tLXt±, aHM, t7tyK ^7lf7, ^^y-^f? [0 14 0] Wf4^^#:©*^ 

mmthZo mm, &m<Dmmm^jtcxm^.miKx mm dm 2 ) 3^00. 01-100^13*0*1^0 *fcfe 

/P, t-7'^/-^ ^<>-^VT^3-^) , =MJ^ ^fci90.01~ lmaolX*h5<Dj)W& Lv\ CW^^/.fife 
H (Tirh^MJ^K 7°nt^F!);K 3-^ 50 it }c i «9 , ^#:{C*5(t51i^* 



(35) 
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\£tt%LX^t£^&m*ft&U »?Jj*ftiSM£ii:?> 
[0141] 3t«£*0>ifcR#&-e# 5 £»t&< 1-5 <t 

[0 14 2] £te»±5fcfe#H±®fcEflsJBfciH*1- 

[0 14 3] jfe»/j:fe*©l»*«rffiJt-f-5Bfi<|-e, fcHi 
y v=>\ # y ir^/nr y "Jy^mfhti 

[0144] (D) *H8 

£«rti=i: 

*JS"Ct>J:^U *MB»«Jii: 

(Witney & m, t^5=^a, -ry**sv 

A, P-^A, -M£) , ^sfc, *fctt3|*«<fe& 

4k 7^ = ?-^ v^v^i^SI 

n ic ±tE(73«*ffl ft * ft ins* l -c ffl ^ 5 . *r mm- 

«l©fl[Sl±»fclMRR*il4V^ 3nm~10 J umdW* 
*t<i±5/im^T-Cfe<9, S&fc#4U<J±5nm~3 

[0145] mw&w/tt*tnw-rtit>r-i3tiitt± 

fcfcfcHu £t>-##IS« 
JS £ fc f±ii*tt©»fl2«J ft L fc # 9 * * tt 7 y * 



6) ttffi 2 0 0 1 - 9 4 1 3 0 
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[0 14 6] MUit, E7Lfta^-hfc£&Wt#*fe 

>y#£fcfi&# (PVD, CVD) ^*gft* 

«©ffifitftT(f -5 a w-e^JS y - k&jb^ l 

[0 14 7] (E) ^(D^<DM 
io *HB^-efi*ftSi^«tt^^oM*&ftg$±i-5rt*> 

^LV^IiTiCfc, Sn0 2> Fe 2 0 3 > WO,, Zn<\ Nte<kX*h 
V, $Fj{C#*L<ltTiQ ! -efc5„ T&OSttElectroc 
himi. Acta 40, 643-652(1995) (CfEft U- 

Jf CD# * U^J?ii5~1000nDi£LT-?fc 1> , 10~500nm# 

[0 14 8] ««g£ fCf^ffli-5*mi4S«f^*3 

fc*^-, K*y<— ffi^*^^ h^-^a yjfe*s 

[0149] (F) jt«ggift*^©rt»1«)i©Afl:M 
±34w «fc 5 **««3(HF'©rt*WBitt B 6t)lc^^* 
30 «|*ftJgil*JBrtB-C*)5. 2oic^(tti[f> 

^ "imxhZo m 2 9 ic*3Pj^'#£ t < affl-e* 

[0 15 0] 02f±, a^«il0a^3n^m«l4 
H3t4, awa*50a±fc-»^y-Kll«:Rtf\ $ 

i-*m«10ft*L, T^9J§60fttf-L-a&3fc£20ftR 
it, $ 6iciE?LiliiS30i:a^*t1i^«S40ai:ftlS; 

-gd^M !) - KllftlSit, $ 6>KiaWJ»«JBlOa*Klt 

fc t> ©om icTa 9 160 i mytmzo t lEnm&mo t ft 

50 5 C H6[±, aBJ**50a_h(caBJ^«gl0a, «3t«2 



(37) 
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o> mm&M3o*sj:xfi#mmmmozmtf, r©±tc 

U Ti^ f 9Jl60£^LTi®)fcJf20£13:«\ $biCIE?L|| 
5«3t-Cfe5 0 0 8 14, SKS«50a±}cSW*«Jgl0a 

7L*iaUi30io «fc tJ«aw*rffi*SJg40a?Sri9:»t , - ©_tlc 

@*©]E7L(iiGlS30*i9:»t, C»±(c-g|5xttS^ma40 
4 fcfi^JR y - Kll Sr^r-T 5 fc ©T** 0 > *MMW»&# 

[0 15 1] [2] Agists 

*fc£tf*J:$fcLfc<>©-e*><5 0 Alt*Mii±f#j&^© 

iw*^y-KSr^u-csN«*n«^«BiiEiisafrtt^*p 

[0152] *«W©fe*lf ^SAlM^i, 

a -/V i ft iC f± ftft 0 * v 5 a — /HSJfi £ 

i<9 5 3o *»«tt*^a-/Wi, -jKWl-fi^*, -fe 

©&*ti^A&&m* fc^ffl g w^ttffl»3f*s <t vats 

[0 15 3] ft*W6^-^-^ r h^7°&3^ 
yvTir^-h (EVA) fi*/j:ii(Dy7^f!/^ltS 
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fflii, i*j8B©*S?#t*i «fc t>** v 5 ^ -/KOPMttfrflfcfiii- -5 fc 
^4©m*t£fflv\txff> ttffi©±KAI§Sm£«$-f 3 

[0 15 4] X-/x-xM/-^^7 , ©t|Sil!!ty 
fc/Ufflftttffl i> - Kit, iffi#tiWf4 

[0155] f-y^ n u— p ^-f mm 

T*t5o 

[0 15 6] ^JSIfl©*^**^ Sra«-flaS*^a 
^^20, ]£?L«iiiS30*iJ;^JS*J-ffi^m^40^ia 

[0 1 5 7] 01O}^t7tt#^»*> ;: 3 .-yK?D#'a- x £ 

CVD, PVMf©^||#^B"fe^aW, 

>-^\ 7°yXVCVM (Solar Energy Materials and Sola 
r Cells, 48, P 373-381#iCfS«c) , Wffl^©ti«^^ 

[0 1 5 8] £*Tt-t(0€©»#^ie[cov>-ri¥S6i- 
5o 

[0159] miktmt Lxn, mimm^ mmm 

©BWfc^tJStiREVA (^U-^tf-yPTirx- h) , 



(38) 
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[0160] »Jh*mSr*^±K:HJ&i-* t # ttu 

[0161] LTPET, PEN^^^tt^MSr 

[0 16 2] ^*a**±(fS/cfc(C, t-^a-zv©^ 

[0 16 3] -fe^co^B^^w-fV^Sfciir 20 

^ ^ U y^o^MitS r i iciot, Alt 

[0 16 4] »«aM»ft±rf5fcftttt, *Sr«*ft< 

s+r. t hmmx'&z> 0 *©s*r 

1 iCAl -MgS fcflAl -Ti 4 if &£#J| t LTK 
tt<5#8U T^-^MiCXoXMTSi'T^^^- 30 

[0 16 5] Sfc, **»*S:±W5^ftlctt-fe7HR|* 

t:«-Cfe?)c -fe/Hai±Srttl)l5i-«*ifeiL-C«:, 7^ 

[0 16 6] dfy-r— 7/fM^©7l/*W^ft; 40 
5*#T?^-/W* - 1 J: •? So 

Sfc, Solar Energy Materials and Solar Cells, 48, 
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P 383-391f2fc© 1SCAFJ t J: If ft 5* i^a— /MSjgi: 1" 

»«iiitt*ffi^9^<f^«j»iafeix-cttffli-*iit-c 

[0167] U±tm Lfzi. 5 fc, im B ^ffifflStlt 
r<b*5t?f 

[0 16 8] 

[0 16 9] 1. -gfe^f-»^^«jg(Oil» 

U^Wi^<v±Mcr.mt^-^y (H#7^pvvM± De 
gussa P-25) 15 g. /K45 g> #tfc#j (T^K!! y^-tfc 
$k Triton X-100) 1 g, jttSO. 5mm©^==T 

5 A- (TV.* ytT-tiM) SrfflV^tl500rpin{C-C2^fra 

7t 0 r ^ Wiffi. 5/i atfeo 

[0 17 0] 2 . &M*Mm LfcTiO, tt«<PJ£fifc 

M ; 25mm X 100mm) ©S**EM©-ffB«:lE$&/4N-JfiB*|;: 
J; 9^S/^^^*tfc^ Electrochimi. Acta 40, 6 
43-652 (1995) (Cieic§H-C^S^7V-/M e U S^jfe 
fciUriWk^^BI «J¥60nm) fc«tofcLfc 0 
BfiiJ©-^ (Jffi*>b3mm) lC*£3Sx-^£3fio-C*'<- 

hft¥»^y7/HPFP-32l!) iCAft, 450 c CSCT30#Hfl 
«Lfc 0 #?*Sr®«?ttlU 7^ra^*Pbfc^, HI 
\Z7F-f&%<D3L? S-^W®. (3X10" 4 mol/L) iC^lfi 
-Cl2^?f*bfCo fe*ft***^9^*T-fe h= h y 
;V-Ci5fc# U § i^SL, 25mmX lOmmipg^^l^PX Lfc 0 

iil:0.01~10mmol/m 2 (Di5H^bil^LfCo ft*5> 

iMtt^9^©*iSlStt'waKiioQ/m?ibofc. 

[0171] 

[*i] 
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mnm no. 








mm 1 


R-1 


p-1 




mm 2 


R-1 


P-2 


mum 


mm 3 


R-1 


P-3 


mmm 


mm 4 


(8) 


P-4 




mm 5 


R-1 


P-5 




MM 6 


R-1 5 


P-6 




MM 7 


R-1 


P-7 




HUM 8 


R-20 


p-a 




MM 9 


R-2 


P-9 




mm 10 


R-1 6 


P-10 




MM 11 


R-6 


P-1 1 




niti 12 


R-9 


P-1 2 




MM 13 


(32) 


P-13 




MM 14 


R-19 


P-14 




mnm 15 


R-1 


P-15 




MM 16 


(5) 


P-16 




mm 17 


R-17 


P-17 




mnm 18 


(15) 


P-18 




MM 19 


R-21 


P-19 




mnm 20 


R-1 


P-20 


3ft ^ 


MM 21 


R-18 


P-5 




SIMM 22 


(13) 


P-1 2 




mnm 23 


(42) 


P-15 





10 17 2] 3. Hail^Ml^a[±^M^IS3^ ©*y^P-A-fc#KJft*~h&##}CLT-&ritL 

3 - 1 . mmrnm (tn [0173] 
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n-C^COC. <™*g » ^^V^ 

O 

1 y=89% 



y=52% 

2 3 from pyrrole 



BOC BOC 
4 5-83% 5 (^83%) 



BOC BOC 

6 y=<*% 
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Ift4 9] 



(41) 



o 
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TMP/n-Buli 



BOC 



BOC 
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BOC 



BOC 



6 /Pd<PPh3)4 

toI«ene/Na 2 C0 3 ftq 
reflux, 2day 



BOC 



BOC 



y=54% from 7 



NBS/THF, -7O'C~0'C 



S /Pt^PPh^ 



toluene/NajCOjaq 
reflux, 2d ay 



BOC BOC BOC 



BOC 

10 y*=54% 



190*C 

aiToix 

lSminutes 



P-3 



[0 17 5] (1) tpM# 1 

HP77^^C, > J ^^VT5^50%7j<^148.5g (l. 
64mol) , T-fe h= MJ^H50ccSraS5bDL, aW&Lrti&S: 
5tl:lt, »#T* 4 /Vt Uyj Kl05.6g 

(0.78mol) Sr2l*W*>lt-C*TL, iiT^T^^M^12 



50 



&99.6g (J(X*89%) f|fc 0 
[0 17 6] (2)f»Wfl:20#fig 
8t#Sft, aSft, a*?&*PWS:S*Lfc500mL(Z)^7 
^MHP7^^=!(c, fHflci&SOg (0.56mol) , & 
ft^l^S^Oml^APU 7K^Lrtf£*5°CiC tTto » 
#T\ ■t^ri'mtV >-47.3ml (0. Blaol) Sr30##>ttT 



81 

STU 20°C-e30^#L7tm> H«5°CicMtfc 0 
t°P-^30.7g (0. 46mol) %ZOft-t>>tfXRlfc%KBT t 

fdi, ^a-ei8^raa^*i»iHiUfco Kf£«7k7kiL 

ic^A LTM^ h y 7 A LT ojp xpH 7 

$t LT <f H5ft 2 © 7 ?V— K £91 g %tz. a 
[0 17 7] (3)*IW#:3©£-# 

«HP 7 ffPWM©^- KQlgSrJSftlU 

M*^»ITT:«Lfc 0 *BMb#!J 7^87.4g(1.56mo 
1), ji^u-y^U a— /V-524ml£r8$JPU §fe£tK7 
i^y • -7k?P»9g (1. 25mol) SriSflP U 120°C(C#?a 

IU fM#3fc36g#fc„ «3gtt l H-NMR-T?StISUfc 0 
[0 17 8] (4)fWft:4 0-&J« 

MHP77^.=i(C, tra#3?Sr9.6g (63.4mmol) , 
v?^^;H6.0g (73.5mmol) , J&7k^h7t Ko77^3 
05ml, t-7* b*i/U !i 7i»0.61g(5. 5Diniol)S:j]Pxfc 0 S 

;VT?^1.6g (l8.2mmol) Sr^JPLfc„ KJS?-K£fif§L 

^^r-y-y : H^^ = 10 : 0.25) -CftSJU *ra#4 
£13. 2g (83%) ftfc. $t3tti' H-NMRio <fc tKFAB-MAS (t° 

[0 17 9] (5)*ffl#:5©<g-f£ 
Ittfglf, Jfiftfh 3Iffi?&#W£^Lfc200inl©#7 
*$1ZR7 7*=>J;;, JjJbkx h9fc KB7 9V63ml % 2, 
2, 6, 6-r h 7 / ?A> t°^< U^y (TMP) 3. 3 g £^jjp U S 
^M«T-C« Ufc. K9-f TV */Tir h y«-C-70°C 
ic^m. n-^^HJf-CAW^lJ-yiSft (1.6M) 1 
6.fimlfc30#a»lt-OrFU *©*£20:&«#«:llift»7 

7t 0 :©«, Rjj;^©M*Srot:*-T?2o^T*#saLfc 

SS-70'C(cMLfCc #CfcfH#4S:5.67g (22.5 
mmol) E7Kxh7t Rp 7 7 ^15. 6mlfc*g*¥ Lfcf^Sr30 

fc 0 r <n'&, V y / tvM8©7 h7tKo77yf 

ffi (1M) 27.9ml&3073ff5-eMTU ^©£ £-70°C-C4 

7w/*-etttttU *«S^7Ki5fcittfco ^r«*r±«(t»T- 

[0 18 0] (6)(fW#6©^J« 
^iHP77^a|^ 2,2,6,6-7 h 7 ^^;Vt°^y s s*S 
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10. 6g, Wtrr by t Ko7 7V200nilSr^JPL, S**( 
SET-eatttLfc. K7^T-rx/T-fe hym-C-70°CiC^ 
Sift, n-7*f7HJ ^^A©^.^i7-y^ (1.6M) 49.5ml 

fcMShWtTflTFU ^©££20#fll#£^l7fco -© 
ft, Rj£^©?&Jf £0t:i§;^20#T*#ML7tft, S*-70 
"CfC^Sl] UfCo WCter-7~77V 1 -tfo— A-T^VtK^v' 
u~ h*12g, J&Tkx h7t Ko75^B0ml*»&tfc 

tt&Lfc. lot, JIMfc MM 7Vmi5. 7g, I^TKxb 
10 7 t Ko7 7^50mlSrJi-&LfcffiSr30^ra-C«TU * 

^mmnmmi- b v t?j**m^x&&u mw&, aim 

LTfcfcftfcttttfciSJEi&fflL-C, *W#6S:16g (6 
7.5%) t#fc 0 *©4*ft©S^:»j:ttfflLfc. t#5tfi l H- 

[0181] (7)<pm&7<D&!& 

m*ff, 31»fL^t^S*LfclL(D*7^ 
MHP77^3(-, 2,2,6,6-X Y°7 tf-lW^) V'Sl 
20 1.2g, JJ&7K7 h7t Kn7 7y400ml£feSPU 

*P^, n-7*7 n -7Vy^7^<7)^^-y-y^ (1.6M) 99ml£ 

°C iCft*P t /to ^tCter-7*^7V 1 - 1° D -;V7J 7V* =3r 
h S:24g (0. 144mol) Sr30^A»^TRlS*^}«T 

(II) 19.4g*S*S3RjCj8JDt, *©**-70'C-eiO»Wl 

30 «^L, S^fS*7K/7j<±icftV^T^B*fLfc 0 Iffll*^ 

$r7.4g (31%) #7t„ 
[0 18 2] (8)^Wfr8©^ 

^IHP777;3(;, 4 3 PBW7?:6g (18. lmmol) , E 
7kxh7t Kn79^317«lSrSSftlU M#-tSc RJ(S 
b'y4 x/T± b >-mX-70°C\C'^im, N-7'p 
K(NBS)6.42gS:»JPU -€-©**30^ 

3i^fMS*Srffofc. 3E«fcSfi- h y !>Ai.4g SrR^fc 
tSJPU ftKbfca, iftiTi^7^u-^i50mlS:JB^l07>ra 
»#bfc^, Wis j|«&L#e>tLfcRfe©@#Sr-eo* 

[0 18 3] (9) fW* 9 

7SEP7773(c, ifrafr8Sri2.8g, ^MfreSria. 
lg (39.5mmol) s b7U^yi76ml > h y 7 ^tK^ 

R (1M) 176ml §rmiPL7t 0 R!t^^%UTXmW 
50 Lft)J*6llO , Cfc#iaU xb7^r^ (f!J7x^V* 
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7,7 4 y) (o) ^4i7m g ^pt > mrnvtm 

(Sftll ; ^-fy/mm^^=lO/ 1 , v/v) K£<0 
f*»U fflfc96.45g (JR^54%) 

fd 0 £$|&IC9lf jgfiFAB-MAS (m/z=662, M * ) & J; 0=' H-NMR 

[0 18 4] (I0)tf ^frlOW^ 10 

2. 13g (3.2mmol) , JK,*x>7t Kb 7 y >-120ml£ts 

70°Cf::^£|]^ < N-^atfi'i/W? Kl. 14g (6.4mmo 
1) SrlRJnU *©£*30#ra«#sLfc o r<D#K SIS 

i^l50ml£iP;ilO#Pfl3f#LfcfjL Jtii, «$fL 

[0185] (^r^io^sg) urnse, asffh 31 

flE&iPWSrSMf Lfc200ml©^ '7 q 7 y * a fc, 

±3£<7>3^i=r^#:2.4g, * 5 £4. 49g (7. lmmol) , 
h;t-xy70nil, !%m-i- h V V J±7kMm (1M) 70ml£gs 
APL/c 0 RJCS5Rft2*a«ET-ea^LJ5:^C>llO , Ct# 
i&'L, (hU7i=;^^7^y) ^i?? 

A (0) Srl48.5mg«apt, «^«m69#|^fi# ; £S»t 

/b^^/v=io/i,v/v) s&m&o) 
^pfl^io^2.o2 g mmmsi%) *mtz D ^momm 

iiFAB-MAS (m/z=l 161, M* ) *i i Xf H-NMR"Cfffti§ 1 7t c 
[0 18 6] (ll)P-3(0^ 
BOmlW^y^S^X^y^atc, ^ra^lOSrO. 18g£gs 
JPU 0. lTorrS-CgcEEtCLfco tX77^ =i£l90<C{c: 

Mbfc?ft^i5^ras»L, mrm^mtc 

f h7t Kn77yic^l ( 71? h~ h y yMc&t,^ 40 
$kffiLXnbtltcm&ffiW%ftmLX, P-3§r51mg (59 

%) mz a 

[oi8 7] 3 - 2 . iE?L$ii^fe j: immm& 

/Tt- h!J^=100/5^ (»£l5wt«) a&bPSli: 
LThllx (4-7' a ^-7^=^) 75 = !7A^f^D 
PTyft^- hO. 33mM, Li [ (CF, S0 2 ) 2 N] 15mM*ARx 50 
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fcakftjiK30/zL&ngu fe**©«tfcTiai:*±ic 

7, t°ya~ h Lfc(3000rpm, 60sec) o ^(DfJL 
[0188] £P^;f L7cTi0 2 *ffi£H£ 

j&u * u 7°^>W:<DmkJ)mx- v Km 1 ie*©^ 

t/600mg£Atlfc o Igft ^-ft^lXlO"' Pa*-C^ 
J± Lfc<Z)*>, mY&mA <0 Oal?- h L'CO. 1-0. 3 

nm/#©jg£-e±ftfl $-li: N JR#700nm£> jE*L|fcj£g £M 

[0 18 9] rtUcJ;<9 x 01 fcjjtLfcfcfct), #7* 
50a, i£«§10 3n Ti0 2 "9 JI60, fe^60PJi# L/cTiO 
2 «®^20, I?Li!iiJi30, 6At>L<fl^e>ft5Jt 

[0 19 0] 4. ^ttjp»^asco»lfr 
500W(75df-ir7^7>-7 o ©3t4:^3t7>f/i'^ 
- (OrielttMAMl. 5) fci^t^y h7>f/V?- 

(Kenko L-42) *3ii-i «t (Cj; «5 JK^MISr^SftV^ 

[0 19 1] Hfliz!!w*lim-?tilc7)#mtt^7^i:^Sl(c 

t, «^Lfc«M^m»?E*J±SlJfegg ('7*—^ SMU2 
38S) tr-CiliJSLfc 0 rtttcj:(9*»?>nfe*ll*?a© 
M^c«J±(v. ) N JHKHtSMfflfa.-h ^H^(FF), *s 

j;t>^ma*( rj ) t24mr*rMMWM<Dmmmm%m*i 
£xfm.mm-m®m<Dig l Tm*-feLxm2icmmLtz 0 
[0192] mm i 

w&vmmwxYEMi.ti&ms&ztitc'iiCk mm&um 
Tstmtehfrittz (iai#M) „ ^(c, jj?#7*©Bjtra 

kl^*l*3l*S:jfllffiL-C«!?« (Tir h U ^t3-^ 
f 7P-2-^-^f-y y >V >-co#:aJt90*|-10CD^#jS:^ 
tti LfcR*0. 05mol/L, Rft JJ f r>i.O. 5mol/LCD^ 

[0 1 9 3] Jtte^il 2 (Nature, Vol. 395, 8 October 1 
998, p583-585£GDJtgO 

A; lcmX2,5cm)±(C, 2,2',7,7'-f (N,N-v- 
p-^ hJf->7in/P7;y) 9,9'-xt°P7;Vtl/^0.1 
7M % H y ^ (fT'pt?!^) 7?-9A^^t^D 
P7>f h0.33mM N Li [ (CF 3 S0 2 ) s N] 15mM6Q^n 

p^yfy/7t= h y ^=100/5^*30 /xLHip 

^t°>3-h (lOOOrpm, 60#) L/t. ^MX* 

[0194] itmm 3 (Synthetic Metals, 89, 215- 
220(1997) t(Dit^.) 
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A; lcmX2.5cm)SrN,N'-i/7^^-'V- N, N' -f^4-(/ h 

nm©IW4:«SJ:5ll#U * £>ic££20nm«)]ilj?t 4 
5 i 5 LttKM 3 ©±»ffi^#fc 0 

[0195] tt-MM4 (Chem. Lett. , 5, 471-472, 1 

A; 1 cm x 2. 5cm), e^ill*r*i*J J; t5Ag/AgCl#RH*ffiS: 



*-505 (H0KUT0 DENKO Ltd. M) i-^igcU 



C^lOOmC 



(OrielliiSAMl. 5) *5 ilFv^-T 0 * 
yF7>fH- (Kenko L-42) SroU" - £ i- <t •? * 
*fc*^***ftt'««E*»3t«:IB«-L3t (22mW/c 

m 2 ) „ m&&<DnmmMmm»?-<?^o.in(DT±b~ 

h !J /MgJ£ (Cg?t L , -300mVl?E K— t°V^L fc. r CO 

M4©*>MHlll«:l»fc. 
[0 19 6] 
[*2] 



*StM No. 


J$c 
(mA/cm* ) 


Voc 
(V) 


ff 


17 

(X) 


Wet J, c 
(mA/cm') 


1ST* 

(X) 


*MM 1 


1 .8 


0.59 


0.51 


0.630 


1 .55 


14 


*KM 2 


1 .7 


0.57 


0.46 


0.541 


1 .48 


13 


*«M 3 


2-1 


0.55 


0.46 


0.618 


1.85 


12 


*itM4 


2.8 


0.42 


0.43 


0.588 


2.27 


19 


AffiM 5 


2.7 


0.48 


0.53 


0.799 


2.40 


11 


*JtM6 


3.2 


0.51 


0.55 


1 .044 


2.78 


13 


*»«7 


3.5 


0.53 


0.61 


1 .316 


3.08 


12 


**M8 


3.7 


0.55 


0.60 


1 .420 


3.40 


8 


* It 09 9 


2.6 


0.58 


0.54 


0.947 


2.26 


13 


smM 10 


2.4 


0.60 


0.53 


0.8B7 


2.04 


15 


sttM 11 


1 .8 


0.59 


0.52 


0.642 


1 .51 


16 


§|J*M 12 


1 .9 


0.57 


0.51 


0.642 


1 .65 


13 


fclfcM 13 


1.7 


0.38 


0.42 


0.315 


1 .41 


17 


Hlfctt 14 


1.6 


0.49 


0.48 


0.483 


1 .46 


9 


mnm 15 


2.2 


0.52 


0.55 


0.732 


1 .94 


12 


SSJfcM 16 


2.1 


0.58 


0.49 


0.694 


1 .72 


18 


mnm 17 


1.1 


0.54 


0.54 


0.373 


0.95 


14 


mm 18 


1.1 


0.58 


0.56 


0.415 


0.91 


17 


MUM 19 


1 .4 


0.53 


0.52 


0.449 


1 .20 


14 


nnm 20 


1 .3 


0.60 


0.62 


0.562 


1.17 


10 


mm 21 


1 .4 


0.49 


0.53 


0.423 


1.19 


15 


mm 22 


1 .3 


! 0.43 


0.52 


0.338 


1.07 


18 


MM 23 


1 .5 


! 0.41 


0.60 


0.429 


1.25 


17 


it KM 1 


8.6 


0.64 


0.63 


4.032 


0.60 


93 


JfcKM 2 


0.86 


; 0.34 


0.50 


0.170 


0.49 


43 


J±KM 3 


0.03 


0.28 


0.21 


0.002 


0.01 


67 


ifcKM 4 


0.02 


0.29 


0.24 | 0.002 


0.01 


50 



[0197] s&iMtt-cibsJtfttt 1 tit*** mm 
5jtt^M2~4tit^ mmm 1 ~2m%nMW&&& 50 



[0 19 8] 
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«3HlriIiB|-e*>«. 

[0 2 ] #3Pj3<©#£ Lv^«S**^-©#3i**-t- 

nftWrmmx*hz> 0 io 

[0 3] **BJ<75»*U^3t*^m*T-Ofi3tSr*1- 
[04 ] #388! ©0* LV\jte«a^*^©*5t&*-i- 

[as] *mw<Dft*L^ftmm&m*<DMm%7jki- 
m 6 ] *&m<D&*. u^36***«^io«sit*i- 

[0 7] *38W©#S b^3t«***^©KiaSr*-r 
MBit&5 0 20 

[0 8 ] #»IJ§0>#£ U^*£***<7>*it&*-i- 
3$#lfrE0-?fc3o * 



[01] 
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[09] *%W(D&^L\,^mmmmi-<Dmm*^i- 
[0io] ^B^^^m^m^^fflv^c*^-^* 

10 - • -igmjf 
ioa- • -mmmmm 

11 ■ • -^jsy-K 
20- • -mytm 

21 • • • *i*#1S«tf- 

22 • • • feitt 

23 • • 

30 • • • IE?L$iiii® 

40 • • • Mwmns 

40a- • '39§*Hi$fiJf 

so - • - mm 

50a- • -jf^Slfi 

60 • • • Tmvm 

70- • 



[02] 




